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HORIZONTAL BINOCULAR MICROSCOPE FOR VERTICALLY 
GRAVITATED AND FLOATING SAMPLES 



CROSS REFERENCE TO RELATED APPLICATIONS 

rOOOn This application claims the benefit of U.S. Provisional Patent Application Serial No. 60/481.408. 
filed September 22. 2003. 



Horizonta l B i nocular Microscop e for vort i ca l ly gravitat e d and float i ng sampl e s. 

DESCRIPT I ON 



D e ta ile d d e scr i pt i on 

[Para 1] — Th e apparatus cons i sts of th e stand for holding the binocular and 
stand for hold i ng th e t e st tubes. Th e process is cons i sting in visua l analys i s of 
gravitat i onal l y s e parat e d fractions of part i cl e s cont i nuously, in sampl e of 
varying granu l om e tr i ca l cons i st e ncy. B el ow ar e th e d e ta il descr i pt i on of the 
apparatus and proc e ss: 

[Para 2] — 1 . Th e v e rt i cal to hor i zontal chang e i n focusing of b i nocular 
m i croscopo i s ach ie ved by dev i ce on F I G. 2. This d e v i c e is cons i sting of 
rotat i ng i n hor i zonta l pla i n bush i ng 29, w i th horizontal rotat i ng bar 26, both 
ho l d i ng on v e rt i ca l s l iding bush i ng 25. Th i s d e vic e is eas i ly attachab le to 
conv e nt i ona l b i nocular microscop e and without space or time sacr i ficing 
compl e t e s th e conv e rs i on. 

[Para 3] — 2. Apparatus on FIG. 1 ach ie v e s th e v e rt i ca l holding of test tub e . 

bas e of the d e v i c e i s v e rtical trave l bar 113. The tost tube hold i ng p l at e "/M 
with th e vertica l guiding ho le 115. Th e tost tub e i s fix e d by rubb e r ring 120, 
which is p l aced in ho l d i ng groove 121 w i th sl i ght tens i on. 

[Para 4j — 3. Th e v e rtica l pos i tion i ng of the t e st tube p l ate 114 \ q ach ie v e d by a 
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d e vic e , consist i ng of a v e rtical screw 111 moving th e sliding vert i ca l bushing 
112 attached to th e p l ate lU. Tho rotation is sot by vort i ca l mov e m e nt 
handle 110. 

[Para 5] — A. The process cons i sts of hor i zonta l ly focus i ng on th e visual 
sample and ana l yz i ng i t i n l iqu i d. The diff e r e nc e from conventiona l proc e ss of 
sampl e ana l yz i ng i s that in v e rtica l posit i on th e gravitational l y s e parat e d 
fractions of the sample w i ll b e not disturbed during th e analys i s and study of 
th e sampl e . 

CROSS REFERENCE TO RELATED APPL I CATIONS 

[Para 6] — R e f e r e nc e s C i t e d: US Patent app li cat i on 10/7108*10 Kosta 
Zamfes August 05, 200^. 

F iel d of i nvention 

[Para 7] — Th e i nv e nt i on is r el at e d to apparatus and proc e ss for v i sual 
ana l ys e s of grav i tat i onally separated fractions of granu l ar sampl e i n 
l i qu i d. This apparatus and proc e ss ar e necessary for m i cro granulom e try 
ana l ys e s that i s main part of f iel d and w e l l s i t e analys e s of unconso l idat e d 
fract i ons of th e formations i n sub - strata. Obta i n i ng tho quant i tative and 
qua li tative degree of fractiona l s e parat i on of part i cl e s i s b e n e fic i a l for th e 
physical and p e trophys i cal analys e s and format i on l og i nterpr e tat i on of th e 
formation dril le d for Oi l and Gas or oth e r targ e ts. 

FIELD OF INVENTION 

[00021 The invention is related to apparatus and process for visual analyses of gravitationally separated 
fractions of granular sample in liquid. This apparatus and process are necessary for micro-granulometrv 

analyses that is main part of field and well site analyses of unconsolidated fractions of the formations in 
sub-strata. Obtaining the quantitative and qualitative degree of fractional separation of particles is 
beneficial for the physical and petrophysical analyses and formation log interpretation of the formation 
drilled for Oil and Gas or other targets. 
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Background of inv e ntion 

[Para 8] — During dri l l i ng of a w e l l th e knowlodge of mlGro - granu l om e tr i oal 
proport i os of th e unconso li dat e d format i ons i s on e of th e pr i mary informat i on 
in O il and Gas e xplorat i on. Th e gravitational l y separat e d fract i ons ar e e asily 
disturb e d if th e vert i ca l pos i tion of sampl e is chang e d to horizonta l . For prop e r 
M i crogranu l om e try ana l ys i s i t is n e c e ssary to pos i t i on th e samp l e i n th e tub e 
and hold i t f i rmly with capab i lity of v e rt i ca l mov e ment, in front of th e 
Hor i zonta ll y Focusabl e Binocu l ar Microscop e . Convont i ona ll y some of th e 
cutting analys e s ar e don e under th e v e rt i ca ll y focused b i nocu l ar m i croscop e 
w i th gr e at d i fficu l ty and l ow qua li ty. Esp e cia ll y diff i cult ar e to analyz e th e 
sands and si l ts within c l ay matr i c e s and sandy and s i lty clays/shal e s. W e 
disc l os e th e ways to obta i n tho v i sua l ana l ysis of grav i tationa ll y s e parat e d 
fractions continuous l y in sampio of varying granulom e trica l cons i st e ncy. 



BACKGROUND OF INVENTION 

[00031 During drilling of a well the knowledge of micro-granulometrical properties of the unconsolidated 
formations is one of the primary information in Oil and Gas exploration. The gravitationally separated 
fractions are easily disturbed if the vertical position of sample is changed to horizontal. For proper 
Microgranulometry analysis it is necessary to position the sample in the tube and hold it firmly with 
capability of vertical movement, in front of the Horizontally Focusable Binocular Microscope. 
Conventionally some of the cutting analyses are done under the vertically focused binocular microscope 
with great difficulty and low quality. Especially difficult are to analyze the sands and silts within clay 
matrices and sandy and siltv clays/shales. We disclose the ways to obtain the visual analysis of 
gravitationally separated fractions continuously in sample of varying granulometrical consistency. 
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Summary of i nv e nt i on 

[Para 9] — Apparatus and procoss of tiiis inv e ntion ar e provid e d for 
obtaining th e lior i zontal focusing on binocu l ar m i croscop e and v e rt i ca l liold i ng 
of th e gravitationa ll y s e parat e d samp le i n th e tub e for visual analys e s of 
s e parat e d fractions of part i cles without d i sturbing the s e qu e nc e s. 

[Para 10] 1. Th e vert i ca l to hor i zonta l chango i n focus i ng of b i nocular 
microscopo i s achi e v e d by dov i co on FIG. 2. Th i s d e v i c e i s cons i sting of 
rotating i n hor i zontal p l a i n bushing 29, w i th hor i zontally rotating bar 26, both 
hold i ng on v e rt i ca l s li ding bush i ng 25. 

[Para 11] — 2. Apparatus on F I G. 1 achi e v e s th e vert i cal hold i ng of t e st tub e . Th e 
bas e of th e d e v i c e is v e rt i ca l trav el bar 113. Th e t e st tub e ho l d i ng p l at e 1U 
w i th th e v e rtica l guiding ho le 115. Th e t e st tub e i s f i x e d by rubb e r r i ng 120, 
which i s p l ac e d i n ho l d i ng groov e 121 with slight t e nsion. 

[Para 12] — 3. Th e d e v i c e cons i st i ng of v e rt i cal screw 111, wh i ch i s mov i ng th e 
slid i ng v e rt i ca l bush i ng 1 12 attach e d to th e p l at e 11^, achi e v e s th e v e rt i cal 
pos i tion i ng of th e t e st tub e p l at e 11^. Tho rotat i on of scr e w 111 \ g s e t by 
vortica l mov e m e nt handl e 110. 

SUMMARY OF INVENTION 

f00041 Apparatus and process of this invention are provided for obtaining the horizontal focusing on 
binocular microscope and vertical holding of the gravitationally separated sample in the tube for visual 
analyses of separated fractions of particles without disturbing the sequences. 

fOOOSl The vertical to horizontal change in focusing of binocular microscope is achieved bv device on 
FIG. 2. This device is consisting of rotating in horizontal plain bushing 29, with horizontally rotating bar 
26, both holding on vertical sliding bushing 25. 

100061 Apparatus on FIG. 1 achieves the vertical holding of test tube. The base of the device is vertical 
travel bar 113. The test tube holding plate 114 with the vertical guiding hole 115. The test tube is fixed by 
rubber ring 120. which is placed in holding groove 121 with slight tension. 
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[00071 The device consisting of vertical screw 111, which is moving the sliding vertical bushing 112 
attached to the plate 1 14, achieves the vertical positioning of the test tube plate 1 14. The rotation of screw 
11 1 is set by vertical movement handle 110. 

BR I EF DESCRIPT I ON OF DRAW I NGS 

[Para 13] FIG. 1. i s a sch e matic of hor i zonta l ly focus e cl binocular for vert i cal l y 
gravitat e d and floating particl e s sampl e s. 

[Para 1^] FIG. 2, i s a sch e mat i c of Ass e mbly for chang i ng the vort i ca l focusing 
to hor i zonta l . 

[Para 1 5] FIG. 3. i s a sch e matic of V e rt i cal test tub e hold i ng. 

[Para 16] FIG. ^. i s a sch e mat i c of E l ast i c s i d e ho l d e r for v e rt i cal l y placed t e st 
tubes. 

BRIEF DESCRIPTION OF DRAWINGS 

rOOOSI FIG. 1. is a schematic of horizontally focused binocular for vertically gravitated and floating 
particles samples. 

ro0091 FIG. 2. is a schematic of Assembly for changing the vertical focusing to horizontal. 

rOOIOI FIG. 3. is a schematic of Vertical test tube holding. 

rOOHl FIG. 4. is a schematic of Elastic side holder for vertically placed test tubes. 

DETAILED DESCRIPTION 

r0012l The apparatus consists of the stand for holding the binocular and stand for holding the test tubes. 
The process is consisting in visual analysis of gravitationally separated fractions of particles 
continuously, in sample of varying granulometrical consistency. Below are the detail description of the 
apparatus and process: 
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[00131 The vertical to horizontal change in focusing of binocular microscope is achieved by device on 
FIG. 2. This device is consisting of rotating in horizontal plain bushing 29. with horizontal rotating bar 
26, both holding on vertical sliding bushing 25. This device is easily attachable to conventional binocular 
microscope and without space or time sacrificing completes the conversion. 

[00141 Apparatus on FIG. 1 achieves the vertical holding of test tube. The base of the device is vertical 
travel bar 1 13. The test tube holding plate 1 14 with the vertical guiding hole 115. The test tube is fixed bv 
rubber ring 120, which is placed in holding groove 121 with slight tension. 

[00151 The vertical positioning of the test tube plate 1 14 is achieved bv a device, consisting of a vertical 
screw 111 moving the sliding vertical bushing 112 attached to the plate 114. The rotation is set by 
vertical movement handle 110. 

[00161 The process consists of horizontally focusing on the visual sample and analyzing it in liquid. The 
difference fi-om conventional process of sample analyzing is that in vertical position the gravitationallv 
separated fractions of the sample will be not disturbed during the analysis and study of the sample. 
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ABSTRACT 

We d i scloso an apparatus and proc e ss for v i sual obs e rvation and m e asur e m e nt 
of aggr e gat e d, granu l ar and f l oat i ng or susp e nd e d particl e s sampl e s, which 
ar e gravitationa ll y separat e d. Th e f i rst part of apparatus is th e horizonta ll y 
focus e d binocular microscop e w i th v e rt i ca l pos i tioning. Th e s e cond part of th e 
apparatus is th e r e volving test tub e ho l der w i th v e rtica l posit i on i ng and rubb e r 
ring for soft tube position fix i ng. The proc e ss is cons i st i ng in hor i zonta l 
focusing on th e v i sual samp le analyz i ng it i n liqu i d. Th e differ e nc e from 
conv e ntional proc e ss of sampl e analyz i ng i s that i n v e rtica l posit i on th e 
grav i tat i onal l y soparatod fract i ons of tho samp le wi ll b e not d i sturb e d during 
th e analys i s and study of th e samp l e. This wi l l mak e poss i ble to study th e 
m i cro - granu l om e try samp l es und e r horizontal l y focused b i nocu l ar 
microscop e . Microgranulom e try is disclos e d i n US Pat e nt app li cat i on 
10/7108^0 August 05, 200^ by th e author. This w il l mak e also poss i b le to us e 
d i ff e r e nt li quids for gravitat i onal s e parat i on of particl e s and granul e s without 
contam i nat i ng th e e nvironm e nts and degrad i ng working cond i t i ons. 

ABSTRACT 

An apparatus and process for visual observation and measurement of aggregated, granular and 
floating or suspended particles samples, which are gravitationally separated is disclosed. The first part of 
a pparatus is the horizontally focused binocular microscope with vertical positioning. The second part of 
the apparatus is the revolving test tube holder with vertical positioning and rubber ring for soft tube 
position fixing. The process is consisting in horizontal focusing on the visual sample analyzing it in 
liquid. The difference from conventional process of sample analyzing is that in vertical position the 
gravitationally separated fi'actions of the sample will be not disturbed during the analysis and study of the 
sample. This will make possible both to study the micro-granulometrv samples under horizontally 
focused binocular microscope and to use different liquids for gravitational separation of particles and 
granules without contaminating the environments and degrading working conditions. 
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